INTRODUCTION
The wave equation is an important the one-dimensional nonlinear fractional partial differential equation for the description of waves. This equation take place in physics such as sound waves, light waves and water waves, acoustics, electromagnetics, and fluid dynamics. Historically, the problem of a vibrating string such as that of a musical instrument was studied by Jean le Rond d'Alembert, Leonhard Euler, Daniel Bernoulli, and Joseph-Louis Lagrange. There are several thecnique for solving this problem in the literature. One of these method is the trial equation method firstly submitted to the literature by Liu [1, 2] . Bulut, Baskonus and pandir have been developed this approach as a Modified trial equation method (MTEM) and obtained the analytical solution of the one-dimensional nonlinear fractional wave equation by using MTEM [3] .
The aim of this research is to compare between exact and numerical solution of the one-dimensional nonlinear fractional wave equation obtained by using Homotopy analysis method (HAM) [4] .
We consider the one-dimensional nonlinear fractional wave equation defined as following and take out in various fields in applied mathematics and physics; 3 0, 0 1, xx u au u u t (1) where , a and are arbitrary constants [3, 4] .
FRACTIONAL CALCULUS BASIC DEFINITIONS
Firstly, we remember the some basic properties of fractional calculus, and then demonstrate the main features of the HAM and MTEM [3, 4] . Not only do we include these concepts for the purpose of paper comprehensively, but also we present the HAM and MTEM technique below, for the purpose of solving one-dimensional nonlinear fractional wave equation.
Here, we shortly review the modified Riemann-Liouville derivative [5] . Let 1 , 0 : f be a continuous function and 0,1 . The Jumarie modified fractional derivative of order and f may be defined by expression of as follows:
According to this expression, some of the useful formulas are given as [4] 0 0, 1,
MODIFIED TRIAL EQUATION METHOD (MTEM)
In this paper, a trial equation method will be given. In order to apply this method to fractional nonlinear partial differential equations, we consider the following steps [6, 7] . Step 2. Take trial equation as follows:
where F u and G u are polynomials. Substituting above relations into Eq. (6) 
According to the balance principle, we can get a relation of n and l . We can compute some values of n and l .
Step 3. Let the coefficients of u all be zero will yield an algebraic equations system:
Solving this system, we will specify the values of Step 4. Reduce Eq.(5) to the elementary integral form
Using a complete discrimination system for polynomial to classify the roots of F u , we solve Eq.(11) with the help of Mathematica 9 and classify the exact solutions to Eq.(6). In addition, we can write the exact traveling wave solutions of Eq.(4). For a better interpretations of results obtained in this way, we plotted 3D surfaces of analytical and approximate solution by taking into consideration suitable parameter. 
APPLICATION OF HAM TO THE FRACTIONAL WAVE EQUATION

Remark:
The solution Eq.(32) obtained by using the Homotopy Analysis method for Eq.(14) have been checked by Mathematica Program 9. To our knowledge, this approximate solution that we find in this paper has been newly submitted to literature. u u -4 9.65449E-1 9.66204E-1 7.55445E-4 9.65512E-1 9.65617E-1 1.05109E-4 -2 9.32433E-1 9.30683E-1 1.75061E-3 9.32674E-1 9.30158E-1 2.51592E-3 2 1.07416E-0 1.07285E-0 1.31432E-3 1.07445E-0 1.07204E-0 2.41121E-3 4 1.03620E-0 1.03729E-0 1.08872E-3 1.03627E-0 1.03656E-0 2.91906E-4
CONCLUSION
In this paper, we used the modified trial equation method to obtain the analytical solution of one-dimensional nonlinear fractional wave equation. The approximate solution of one-dimensional nonlinear fractional wave equation by using HAM has been gained. After we submitted 2D and 3D surfaces for both solutions by taking into consideration suitable values, we formed a table including numerical results and numerical errors.
As a result of data obtained and the proposed methods in this study, we can say that they can also be applied to other generalized fractional nonlinear differential equations.
